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The case study reported here examined three scaffolding practices employed by two 
teachers in two Year 5 and 6 mathematics classrooms. One scaffolding practice was the use 
of discussion. This paper describes the use of whole class discussions as scaffolding, 
drawing upon observations of six mathematics lessons in each classroom and the responses 
of four low-attaining target students. Implications for teachers on the use of whole class 
discussions as scaffolding for low-attaining students in mathematics are also explored. 

Mathematics teaching advice for a number of years has exhorted the importance of 
whole class discussion. Educational research has increasingly emphasised “the learning of 
mathematics as a collective enterprise in sociocultural contexts, rather than as a process 
occurring only within an individual mind” (Inagaki, Hatano & Morita, 1998, p. 503) . 
Rather than traditional class discussions in which the teacher initiates a question, students 
respond and the teacher evaluates this response (IRE, Cazden, 1988), teachers are 
encouraged to orchestrate student-led mathematical discussion to advance the class’ 
mathematical knowledge. Chapin, O’Connor and Anderson (2003) suggested such 
discussion supported student learning as “putting thoughts into words pushes students to 
clarify their thinking” (p 22). Hiebert and Wearne (1993) claimed that “the cognitive and 
social act of expressing one’s thoughts (explaining, describing, questioning, etc.) may be a 
key in understanding how classroom discourse relates to learning” (p. 420). 

Researchers have raised concerns that the level of dialogue required in some 
mathematics whole class discussions is confusing and difficult for low-attaining students. 
Baxter, Woodward and Olson (2001) studied low achieving students across five third grade 
classes. During 34 obs ervations, they “noted only three occasions when low achievers 
volunteered to speak during class discussions. Moreover when they did volunteer, they 
offered one-word answers or remained silent while a peer spoke” (p. 536). Baxter et al. 
noted that the low achievers were usually the audience rather than participants in class 
discussions. Also, as listeners in class discussions, the target students were often “off- 
task”. A major challenge for low-attaining students was that they could not follow the 
arguments or strategies presented by fellow students. Baxter et al. concluded that low- 
attaining students lacked the cognitive and social skills to participate effectively, as either 
speakers or listeners, in class discussions. 

Bums and Myhill (2004) studied the participation of children in Year 2 and Year 6 
during 54 teaching episodes. They suggested that the “learning benefits” of whole class 
discussion were different for different groups within the class in that “positive observable 
interaction behaviours, most likely to support learning, are engaged in most frequently by 
high achievers and girls, whereas being off-task is associated more strongly with 
underachievers and boys” (p. 33). Bums and Myhill concluded that “the findings from this 
study suggest that, in general, teacher discourse in whole class teaching provided limited 
opportunities for pupil learning” (p. 24). So while Baxter et al. (2001) concluded that it 
was student contributions that low-attaining students found difficult to understand, Burns 
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and Myhill found that these students also had difficulty with teacher discourse in whole 
class discussion. 

With older seventh-grade students Lubienski (2000) found that the students from lower 
socio-economic backgrounds claimed that teacher-directed discussion was easier for them 
to understand. Higher socio-economic seventh-grade students in her study were able to use 
student-led whole class discussion to clarify, question and potentially advance their 
mathematical understandings. In contrast, low SES students found such discussions less 
helpful as the discussion exacerbated their confusion and led to feelings of 
disempowerment. In Australia Sullivan, Mousley, Zevenbergen and Tumer-Harrison 
(2003) similarly warned that the ability to comprehend classroom discussions can be 
inhibited by cultural or socio-economic factors. For example, students with a lack of 
familiarity with standard English were less likely to be able to “crack the code” of 
language used in whole class mathematics discussions. 

There is limited evidence in the literature of whole class discussion being effective for 
scaffolding the learning of low-attaining students. Empson (2003) reports a teacher’s 
success in improving the participation in whole class discussions and learning of fraction 
concepts by two low-attaining students, Patrick and Pho. Over 15 lessons the low-attaining 
students “made productive contributions” (p. 318) on 18 instances. Empson reports that “it 
was not unusual for [the teacher] to scaffold Patrick’s or Pho’s solution to a problem and 
then position them as authorities on these strategies for the group” (p. 318). Staples (2007) 
also described a lower attaining ninth-grade mathematics class in which the students were 
successfully involved in collaborative inquiry through whole class discussion. The teacher 
employed particular instructional strategies such as “eliciting student ideas, scaffolding the 
production of student ideas, and creating contributions” (p. 177). Staples particularly 
described the teacher “pressing” the students to articulate their thinking reporting, “Her 
press was a well-balanced mixture of commitment and pressure, indicating to the student 
that she valued what he had to say while also indicating that he was expected to articulate 
or further explicate his thought” (p. 179). 

It is clear that there is debate in the literature regarding the worth of whole class 
discussion for low-attaining students. While many studies have shown whole class 
discussion to be less effective for low-attaining students than higher attaining students, 
some demonstrate success, though this appears to be dependent upon the particular skill of 
the teacher (Empson, 2003; Staples, 2007). My study enters the debate on the efficacy of 
whole class discussion to scaffold the learning of low-attaining students and adds to this 
literature by providing a description of the experiences of low-attaining students in whole 
class mathematics discussions. 


Method 

The present study was a case study that examined the responses of four low-attaining 
target students, two each from two different Year 5 and 6 classrooms, to three particular 
scaffolding practices; the use of discussion, the use of materials and representations and the 
explicit attention drawn to concepts (Ferguson, 2012). Scaffolding can take various forms 
from a “t ransmissive” style from teacher to student in a “p redetermined sequence” to a 
more fluid exchange in which both student and teacher participate in a “mutual 
appropriation ...of each other’s actions and goals” (Goos, 2004, p. 2 63). This study 
reflected the latter definition. 

Case study as a research methodology was chosen for the present study as there is little 
research to date on low-attaining students and scaffolding, including through whole class 
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discussions, and case studies can offer a starting point for research as they contribute 
findings, issues and observations that arise from the participants’ experiences (Merriam, 
1998). In addition case studies can offer teachers and educational researchers real 
examples of classroom experiences. 

Participants 

Carl and David were in Year 5 and operating about 12 to 18 months below expected 
levels in mathematics according to the Victorian Essential Learning Standards (Victorian 
Curriculum and Assessment Authority, 2006). They were the target students in Ms B’s 
class who had five years of teaching experience. Sophie, a Year 5 girl, and Riley, a Year 5 
boy, were both operating at about 12 months below expected levels in mathematics and 
were target students in Ms L’s class. Ms L had eleven years teaching experience. 

Data collection and analysis 

Though a number of data collection procedures were employed in the research, data 
from only some of these are drawn upon for this paper. Data on the target students were 
gathered via lesson observations and an interview after each lesson. There were two parts 
to these interviews. Firstly the interview focussed on the students’ feelings about the tasks 
and their teachers’ actions. Secondly a short assessment piece was given that aimed to 
assess understanding of the concept of major focus within the lesson. In this way, data 
regarding possible cognitive development and affective factors were collected. Data 
reported here regarding the teachers were drawn from interviews with the teachers prior to 
the observation period, interviews before and after observed lessons, audio recordings of 
each lesson and observation notes. 

Lesson observations occurred over six 70 to 80 minute mathematics lessons in one 
week in each class. In Ms B’s classroom, all the observed tasks focussed on concepts of 
decimals, fractions and percent whereas in Ms L’s classroom, the tasks focussed on multi- 
digit multiplication. The lesson structure was the same in both classrooms and followed the 
current curriculum advice at the time which was that “teachers use a r ange of flexible 
student groupings . . . including whole class focus, small groups, independent activities and 
whole class reflection” (Victorian Curriculum and Assessment Authority, 2006). This 
lesson structure of beginning and ending lessons with whole class discussions occurred in 
both research classrooms for all observed lessons. 

Data from interviews and lessons were transcribed and detailed lesson observation 
notes written for each observed lesson. These data were managed using the NVivo 
program (QSR International, 2005). Data from a variety of sources, including the 
questionnaire and drawing tasks, built up a “rich, thick description” (Merriam, 1998, p. 38) 
of the teachers’ and target students’ experiences of their mathematics classrooms. I then 
“searched for patterns” (Stake, 1995, p. 44), seeking common themes but also recognising 
instances that differed from such themes in an effort to “come to know the case well” 
(Stake, 1995, p. 8). 


284 


Results 


Both Ms B and Ms L used discussion as a significant and regular part of their 
mathematics lessons both at the beginning and end of each lesson. The data reported here 
pertain to whole class discussions at the end of lessons as these seemingly were li nk ed 
more to student learning than beginning of lesson whole class discussions which were 
often short instructions. 

Despite both teachers using whole class discussions, the characteristics of these 
discussions varied between the two classes. All the end of the lesson whole class 
discussions observed in Ms B’s classroom centered on students sharing their solutions or 
strategies whereas Ms L tended to use these discussions to preview future lessons, to gauge 
affective responses or to assign homework. In both classes, the teachers did most of the 
talking, however in Ms L’s class, students said no more than 4 words at a time apart from 
one example when Riley, a target student, said 44 words, as discussed later in this paper. I 
will now examine whole class discussions in each classroom focussing on the responses of 
the low-attaining target students. 

Ms B’s whole class discussions were characterised by a number of exchanges where 
Ms B would ask some individual students to explain their thinking in front of the whole 
class. These exchanges were often quite complex as illustrated by the following example: 

Ms B: Now it got a little bit trickier here didn’t it? What fraction of the blue rod is the 

dark green rod? Can you talk us through your strategy Greg? ‘Cause that was 
quite interesting. It was quite similar to the strategy that John was doing. 

Greg: 1 got the blue rod and the ones of the MABs then actually put the blue rod with it 

and it was nine little rods of the MABs then 1 measured the dark green one and it 
was six, so 1 knew it was nine. 

Ms B: Okay so you actually worked out that nine of the little individual blocks made up 

one of the wholes so you knew each of parts had to be a ninth didn’t you? 

Greg: Y ep 

Ms B: How many ninths . . . obviously it would be nine ninths in the whole, how many 

ninths was the green one? 

Greg: Six 

Ms B: So there were six ninths in the green one. Now John what did you do after that? 

Remember we talked about it didn’t we? 

John: Then you break them up into three groups of three, then they’re thirds. 

This exchange is quite difficult to follow, and I believe particularly low-attaining 
students would find it challenging to understand the strategy described. This section of the 
whole class discussion was also quickly followed by a different student describing their 
strategy. In all, for this particular whole class discussion of 15m inutes duration, nine 
students shared their strategies at Ms B’s request. This fast paced discussion where many 
students briefly shared their strategy or thinking was typical of end of lesson whole class 
discussions in Ms B’s classroom. 

The low-attaining target students in Ms B’s classroom were each asked once to 
contribute to the end of lesson whole class discussions over the six lessons. David was 
invited to explain his strategy for a fraction task. 

Ms B: David you had a really good strategy for working it out. 

David: ldid...um 

MsB: Can you remember? 

David: I... I.... 

Ms B: You found the one that fit on the end to make the whole. . You had the blue 

one and the green one and you actually found the one that fit here. (Holding up 
rods and indicating to the gap on top of the green rod) What did you discover 
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about this rod?” 

David: It was a third. .. no. .. half. 

Ms B: It fit . . . yeah it was a half of that rod wasn’t it. So then you knew it was three 

equal parts then you knew it was two thirds. That’s fantastic thinking. 

Here we can see that Ms B was attempting to involve David in the discussion by 
inviting him to share his strategy. However, David seemed to find articulating his strategy 
difficult and so Ms B provided the explanation for him, not “pressing” him to persist as 
Staples (2007) described. Baxter et al. (2001) also described the efforts of a teacher to 
encourage participation of low-attaining students in whole class discussions, only to find 
that they were unable to articulate clearly what they had done or thought. 

Carl and David were observed engaging in off-task activities during four whole class 
discussions. This included colouring the answer sheet green or tearing up the answer sheet, 
putting their heads down, throwing objects or playing with cards. Twice Carl was observed 
watching the teacher or the board and once both David and Carl watched the teacher. This 
suggested that for about half of the concluding whole class discussions, David and Carl 
were not participating either as listeners or speakers. This is similar to findings of Burns 
and Myhill (2004) who found underachievers and boys tended to be off task more often 
than high achievers and girls. 

It is difficult to attribute learning to end of lesson whole class discussions when these 
formed only part of the lessons observed in each classroom. However, there were instances 
in Ms B’s class where the end of lesson discussion touched on an area that also formed part 
of my post-lesson assessment tasks with David and Carl. For example, David and Carl had 
difficulty matching some fractions with percent or decimal numbers in a post-lesson 
interview despite the very same numbers being used directly before the interview during 
the whole class discussion. Ms B had led a discussion about one quarter being equivalent 
to 0.25 and also 25 percent and then how this related to three quarters being 75 percent. 
Minutes later, when the lesson ended, I asked David and Carl separately to match some 
fractions with percent and decimal numbers. My notes were as follows: 

1 asked David again why then did !4 and zero point two five match. David said “because there’s 
0.25 in a quarter”. 1 then asked him to find a match for 75%. He was silent for 20 seconds. When 1 
asked “not sure?” he said “yeah”. (Post-lesson interview) 

1 then asked if Carl could find a match for 14. Initially he said “Nuh!” Then found 1/10 and said 
“That”. I asked him why they matched and he said “because 1 goes into 10 ten times so it’s a 
quarter.” (Post-lesson interview) 

For both the target students, the whole class discussions did not provide sufficient 
scaffolding to enable them to complete the post-lesson assessment task successfully. 
Again, I recognise that the pace at which Ms B moved through important points, such as 
one quarter being equivalent to 0.25, could have made it difficult for Carl and David to 
come to understand the relationship between these numbers. This would suggest that end 
of the lesson whole class discussions might have been confusing and difficult to follow for 
Carl and David, just as Baxter et al. (2001) found for the low-attaining students in their 
study. 

In the other research classroom, Ms L conducted whole class discussions that differed 
from discussion in Ms B’s class in that student contributions did not feature as heavily and 
Ms L did much of the talking. Ms L reviewed the lesson, occasionally asked students to 
indicate their feelings regarding the lesson, pointed to future directions or lessons, linked 
the lesson to real life and briefly asked some students to share their solutions. 
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Ms L: Okay guys. Well done. Hands up if you would give yourself a red traffic light? Didn’t think 
so. Yellow? (Riley put up his hand) and green? Can I say that what we need to think about now, it’s 
great to be able to multiply 2 digit by 2 digit numbers using a range of strategies - well done. But 
would these same strategies work if we were doing 3 three by 2 digits or 3 digits by 3 digits? Would 
they work in all situations? And it needs to be efficient and do-able. And would these methods that 
you’ve trialled be good to use all the time? If I was out shopping and 1 was going to buy 2 cars for 
$18 920 each what method would I use probably? ... So you don’t want to always be using paper 
and pencil. So we’re looking for an efficient strategy that would work in all situations regardless of 
the numbers. In the classroom sure I’m giving 2 by 2 digit numbers but in the real world that 2 by 2 
digit doesn’t always exist. That’s why 1 don’t sit and write 50 sums on the board for you to do 
because that doesn’t happen in real life. Let me tell you, it doesn’t. 

The target students Sophie and Riley sat quietly during the whole class discussions. 
Sophie was not observed contributing to any of the whole class discussions. Riley 
contributed notably once, when students were asked to find some possible arrangements of 
equal rows for 60 plants in a vegetable garden. Riley explained to the class that halving 
one side of a multiplication expression necessitated the other side “going up”: 

Ms L invited students to share their solutions. Riley put up his hand up. 

Riley: 1 did two. 6 times 10. . . 

Ms L: Okay can you give it to me in rows? Because we are planting my veggie patch 
here. 

Riley: 6 rows on top and 10 down. 

Ms L: Hold on. Can 1 have 6 rows on top and 10 down? What do you mean? 

Riley: Like this [showed board] 

Ms L: Yeah do you think it’s enough to just say 6 rows of 10? 

Riley: Yeah and my other one is 20 by 3. 

Ms L: So 20 rows of 3. 

Riley: Yeah because 1 just half 6 it would be 3 but when 1 halve 6, that needs to go up 

[pointed to 10] 

Ms L: Ooh. Excellent. We can put that on another rule. What Riley just said was 1 
have six rows of 10 so if I halve my 6 to 3 the amount of plants in each row 
will go up. So he’s doubled that. 

There were no other instances from this lesson or others observed, of Riley or Ms L 
exploring this concept of doubling and halving. 

This episode was the longest utterance during a whole class discussion observed by the 
target low-attaining students in both classrooms and across all observations. Just as Baxter 
et al. (2001) found, all other contributions were not more than four words long. This was 
true of Carl, David, Sophie and Riley, though other students contributed longer responses. 

Discussion and implications 

The responses of the target students to whole class discussions differed somewhat in 
the research classrooms. In Ms B’s class, for half of these whole class discussions Carl and 
David were observed engaged in overtly off-task behaviour. Each made one contribution in 
total during the six concluding discussions observed. Perhaps, as Baxter et al. (2001) 
suggested, the difficulties that particularly low-attaining students may have in interpreting 
other students’ contributions, could have led to this disengagement by Carl and David. 
These whole class discussions may have in fact become for Carl and David, “a stimulus for 
confusion” as described by Ball (1993). In Ms L’s class Sophie and Riley usually appeared 
attentive. Sophie was not observed contributing to these whole discussions, while Riley 
contributed twice over the course of the six lessons. However, it is difficult to conclude 
whether Sophie and Riley were listening or simply waiting quietly for the discussion to 
end. Perhaps Sophie and Riley found their more teacher-directed discussions easier to 
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follow, as Lubienski (2000) suggested, than did Carl and David, in whose class discussions 
student contributions were employed more. 

The findings of this study, as well as others reported here have implications for 
teachers who are advised to use whole class discussion at the beginning and end of 
mathematics lessons (e.g., Victorian Curriculum and Assessment Authority, 2006). If 
teachers seek to follow this advice, much of mathematics lesson time will be devoted to 
whole class discussion. However, there is evidence to suggest that whole class discussions 
for low-attaining students might be a waste of time, as Ball (1993) warned. 

The literature provides teachers with some advice on how to maximise the 
effectiveness of whole class discussions for low-attaining students. Baxter et al. (2001) 
proposed that teachers could improve the participation of low-attaining students in 
discussions and make such discussions beneficial to learning mathematics. One suggestion 
was that the teacher provided some kind of summary statement after students have shared 
strategies, which highlighted two or three of these strategies. This narrowing of the focus 
to just a few student strategies may have benefitted Carl and David in Ms B’s class who 
heard as many as nine different student contributions in one discussion. Sullivan, Mousley 
and Zevenbergen (2004) added to this by advising the teacher to record the main points of 
the discussion for display and rephrase the responses of students to enable low-attaining 
students to access and engage in the discussion. The Improving Attainments in 
Mathematics Project (Watson, De Geest & Prestage, 2005) investigated how teachers 
could improve attainment for low-attaining students through the use of practices aimed at 
improving student thinking. Regarding whole class discussions, this project found that 
successful strategies were students writing on the board or overhead projector to share their 
ideas, the teacher writing everything that students say on the board for later discussion by 
the class and encouraging participation by establishing “hands down and think” time 
during discussions after which any student may be asked to contribute. In addition, all 
students should be explicitly taught about the purpose of whole class discussions, for 
example to learn from each other, and their role in such discussions such as critically listen 
to other students’ contributions (Sullivan et al., 2003). 

I believe that one of the most pressing areas for future research that arose from my 
study was the issue of whole class discussions in mathematics classes and low-attaining 
students. Whole class discussions remain a potentially rich learning opportunity for 
students to recognise and consider other students’ strategies and thinking as well as 
articulate, and thereby clarify, their own. Low-attaining students should not be excluded 
from these benefits. However, teachers need to employ pedagogical techniques, such as 
those identified above in this paper, to facilitate low-attaining students accessing and 
participating in whole class discussions. The teachers in my study spent significant 
amounts of time in whole class discussion but the question remains as to whether this was 
time well spent for the target low-attaining students. Perhaps, as well as using particular 
pedagogical strategies during whole class discussions, less time might be spent on whole 
class discussions. As discussed in Ferguson (2010) individual “scaffolding conversations” 
were more effective in the present study than whole class discussions. If whole class 
discussions were shorter and focussed, more time could be spent creating opportunities for 
teachers to provide these more effective scaffolding practices that better support the 
learning of low-attaining students. 
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